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(57) ABSTRACT 

A display device With high-de?nition, in Which display 
unevenness due to a voltage drop in a Wiring or display 
unevenness due to a variation in characteristics of TFTs are 

suppressed. The display device of the invention comprises a 
?rst Wiring for transmitting a video signal and a second 
Wiring for supplying a current to a light emitting element. 
The ?rst Wiring and the second Wiring extend parallel to 
each other, and are formed so as to overlap With each other 

at least partly With an insulating layer interposed therebe 
tWeen. 
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DISPLAY DEVICE 

BACKGROUND OF THE INVENTION 

[0001] 
[0002] The present invention relates to an active matrix 
display device, and more particularly to a Wiring structure of 
an active matrix display device comprising a light emitting 
element. 

[0003] 2. Description of the Related Art 

[0004] In recent years, development of large-scale elec 
troluminescence (hereinafter abbreviated to EL) display 
device has been advanced With the intention of coming to the 
television market. 

1. Field of the Invention 

[0005] When Wiring length increases according to the 
increase in siZe of a display device, such problem as a 
voltage drop arises. There is a problem in that a voltage 
applied to each EL element varies With place by generation 
of the voltage drop so that display unevenness is caused. 

[0006] In the case Where ?lm thickness of the Wiring is 
increased in order to solve the above-mentioned problem, a 
lot of loads are applied to the steps of forming ?lm, etching 
and the like. In addition, in the case Where line Width of the 
Wiring is increased, the area ratio that the Wiring occupies on 
the substrate is increased. Thus it makes di?icult to fabricate 
a display device With high-de?nition. 

[0007] With the increase in siZe of a display device, 
particularly in an active matrix display device, a variation in 
characteristics of thin ?lm transistors (hereinafter referred to 
as TFTs) for transmitting an electric signal to an EL element 
on a substrate becomes large, leading to display unevenness. 

[0008] Aiming to reduce the display unevenness due to the 
variation in characteristics of TFTs, a circuit for driving the 
EL element has been con?gured taking it into consideration 
(e.g., Patent Document 1). HoWever, by providing a circuit 
for compensating for the variation in characteristics of TFTs, 
the ratio that the circuit occupies on the substrate is 
increased and the aperture ratio of a pixel portion is reduced. 

[Patent Document 1] 

[0009] Japanese Laid-Open Patent Application No. 2003 
5710 

[0010] As described above, it is dif?cult to achieve the 
high-de?nition of a display device and the suppression of 
display unevenness due to a voltage drop in Wirings or due 
to a variation in characteristics of TFTs at the same time. 

SUMMARY OF THE INVENTION 

[0011] In vieW of the foregoing problem, an object of the 
present invention is to provide a display device With high 
de?nition, in Which display unevenness due to a voltage 
drop in Wirings or the one due to a variation in character 
istics of TFTs is suppressed. 

[0012] A display device of the invention comprises a ?rst 
Wiring for transmitting a video signal and a second Wiring 
for supplying a current to a light emitting element. The ?rst 
and the second Wirings extend parallel to each other, and are 
formed so as to be overlapped at least partly With an 
insulating layer interposed therebetWeen. Note that, the light 
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emitting element has a structure in Which a light emitting 
layer is sandWiched betWeen a pair of electrodes. 

[0013] The ?rst and the second Wirings may be overlapped 
so that the ?rst Wiring is the upper or the ?rst Wiring is the 
loWer. 

[0014] The ?rst and the second Wirings are not necessarily 
overlapped entirely, but they may be overlapped partly. 

[0015] Electrodes of the light emitting element may be 
formed on the same layer as the upper Wiring, namely either 
the ?rst Wiring or the second Wiring. With this structure, a 
pixel electrode (an electrode of a pair of electrodes of the 
light emitting element, Which is connected to a circuit for 
transmitting a signal to the light emitting element) can be 
formed Without additionally forming an insulating layer. 
Consequently, the steps of forming ?lm, opening a contact 
hole and the like are simpli?ed. 

[0016] With the above-mentioned structure, in the case of 
suppressing a voltage drop by increasing the Width of the 
second Wiring, the Width can be increased using ef?ciently 
either the upper part or the loWer part of the surface occupied 
by the ?rst Wiring. Thus, decrease in the aperture ratio due 
to increase in the Width of the second Wiring is suppressed 
as less as possible. In addition, short circuit generated 
betWeen the ?rst and the second Wirings can be reduced 
because the ?rst and the second Wirings are formed on 
different layers. 

[0017] A display device of the invention comprises a ?rst 
Wiring for transmitting a video signal, a second Wiring for 
supplying a current to a light emitting element, and a third 
Wiring extending parallel to the ?rst and the second Wirings. 
The ?rst and the second Wirings are formed on the same 
layer, the third Wiring is formed either over or under the ?rst 
and the second Wirings so as to overlap at least partly With 
either the ?rst Wiring or the second Wiring With an insulating 
layer interposed therebetWeen, and the second Wiring and 
the third Wiring are connected to each other. 

[0018] The ?rst and the second Wirings may be overlapped 
over the third Wiring, or under the third Wiring. 

[0019] Electrodes of the light emitting element may be 
formed on the same layer as the upper Wiring, namely either 
the ?rst Wiring or the third Wiring. With this structure, a pixel 
electrode can be formed Without additionally forming an 
insulating layer. Consequently, the steps of forming ?lm, 
opening a contact hole and the like are simpli?ed. 

[0020] As mentioned above, by providing the third Wiring 
Which overlaps at least partly With the ?rst Wiring or the 
second Wiring, a voltage drop of the second Wiring is 
suppressed using ef?ciently either the upper part or the loWer 
part of the surface occupied by the ?rst Wiring or the second 
Wiring. 
[0021] A display device of the invention comprises a ?rst 
Wiring for transmitting a video signal, a second Wiring for 
supplying a current to a light emitting element, and a third 
Wiring extending parallel to the ?rst Wiring and the second 
Wiring. The ?rst Wiring and the second Wiring are formed so 
as to overlap at least partly With an insulating layer inter 
posed therebetWeen, the third Wiring is formed so as to 
overlap at least partly With either the ?rst Wiring or the 
second Wiring With an insulating layer interposed therebe 
tWeen, and the second Wiring and the third Wiring are 
connected to each other. 
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[0022] The ?rst and the second Wirings may be overlapped 
so that the ?rst Wiring is the upper or the ?rst Wiring is the 
loWer. 

[0023] The ?rst and the second Wirings are not necessarily 
overlapped entirely, and they may be overlapped partly. 

[0024] The third Wiring may be overlapped over the ?rst 
Wiring, or under the ?rst Wiring. The third Wiring may also 
be overlapped over the second Wiring, or under the second 
Wiring. 
[0025] Electrodes of the light emitting element may be 
formed on the same layer as the most upper Wiring among 
the ?rst Wiring, the second Wiring and the third Wiring. With 
this structure, a pixel electrode can be formed Without 
additionally forming an insulating layer. Consequently, the 
steps of forming ?lm, opening a contact hole and the like are 
simpli?ed. 

[0026] With the above-mentioned structure, a voltage drop 
generated in the second Wiring can be more reduced. 

[0027] As described above, according to the invention, a 
display device With high image quality and high-de?nition 
can be fabricated While suppressing display unevenness due 
to a voltage drop in Wirings for supplying a current to a light 
emitting element. 

[0028] As another con?guration, a display device of the 
invention comprises a light emitting element, a ?rst transis 
tor for determining a current value for ?oWing to the light 
emitting element, a second transistor for determining 
Whether the light emitting element emits light or not accord 
ing to a video signal, a third transistor for controlling an 
input of the video signal, a fourth transistor for making the 
light emitting element in a non-light emitting state regard 
less of the video signal, a ?rst Wiring connected to the third 
transistor and transmitting the video signal, a second Wiring 
connected to the second transistor and supplying a current to 
the light emitting element through the ?rst and the second 
transistors, and a third Wiring connected to the gate electrode 
of the ?rst transistor. The ?rst Wiring, the second Wiring and 
the third Wiring extend parallel to each other, and the ?rst 
Wiring and the third Wiring are formed on the same layer and 
overlapped With the second Wiring at least partly With an 
insulating layer interposed therebetWeen. 

[0029] With the above-mentioned con?guration, display 
unevenness due to a variation in characteristics of TFTs and 
the one due to a voltage drop in the Wiring for supplying a 
current to a light emitting element can be suppressed. 

[0030] According to the invention, a display device With 
high image quality and high-de?nition can be obtained in 
Which display unevenness due to a voltage drop in a Wiring 
is suppressed. In addition, a display device With high image 
quality and high-de?nition can be obtained, in Which display 
unevenness due to a voltage drop in a Wiring and display 
unevenness due to a variation in characteristics of TFTs are 
both suppressed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0031] FIG. 1 is a diagram describing one mode of the 
invention. 

[0032] FIG. 2 is a diagram shoWing a circuit in a pixel 
portion. 
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[0033] FIG. 3 is a diagram describing one mode of the 
invention. 

[0034] FIG. 4 is a diagram shoWing a circuit in a pixel 
portion. 
[0035] FIG. 5 is a diagram describing one mode of the 
invention. 

[0036] FIG. 6 is a schematic diagram shoWing an external 
circuit and a panel. 

[0037] FIG. 7 is a con?guration diagram of a signal line 
driver circuit. 

[0038] FIGS. 8A to SF are vieWs of electronic apparatuses 
to Which the invention is applied. 

[0039] FIG. 9 is a vieW describing one mode of the 
invention. 

[0040] FIG. 10 is a vieW describing one mode of the 
invention. 

[0041] FIG. 11 is a vieW describing one mode of the 
invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0042] Embodiment modes of the present invention Will 
be explained With reference to the accompanying draWings 
hereinafter. HoWever, it is to be understood that various 
changes and modi?cations Will be apparent to those skilled 
in the art. Therefore, unless otherWise such changes and 
modi?cations depart from the scope of the present invention, 
they should be construed as being included therein. 

Embodiment Mode l 

[0043] An embodiment mode of the invention Will be 
explained With reference to FIG. 1. 

[0044] FIG. 1 is a top plan vieW of a pixel portion of a 
display device to Which the invention is applied. FIG. 9 is a 
cross-sectional vieW cutting along a line A-A' of FIG. 1. 

[0045] In FIG. 1, provided are a source signal line 101 
(101a, 1011)) as a Wiring for transmitting a video signal and 
a current supply line 104 (104a, 1041)) as a Wiring for 
supplying a current to a light emitting element. The source 
signal line 101 and the current supply line 104 are formed on 
different layers With an insulating layer interposed therebe 
tWeen to overlap With each other. In addition, they extend 
parallel to each other. Note that, although the entire source 
signal line 101 and the current supply line 104 are over 
lapped With each other in this embodiment mode, a part of 
the source signal line 101 and a part of the current supply 
line 104 may be overlapped. In any case, the Width of the 
current supply line 104 can be increased by using the upper 
part of the source signal line 101. In addition, in this 
embodiment mode, the current supply line 104 is provided 
over the source signal line 101, hoWever, the invention is not 
limited to this structure, and the current supply line 104 may 
be provided under the source signal line 101. 

[0046] In addition to the source signal line 101 and the 
current supply line 104, a driving TFT 110 for determining 
Whether the light emitting element emits light or not accord 
ing to a video signal, a sWitching TFT 111 for controlling the 
input of the video signal, and an erasing TFT 112 for making 
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the light emitting element in a non-light emitting state 
regardless of the video signal are provided in the pixel 
portion. 

[0047] In this embodiment mode, the current supply line 
104 is connected to the driving TFT 110 through a conduc 
tive layer 120 (120a, 1201)) Which is formed on the same 
layer as the source signal line 101. Apart of a ?rst gate signal 
line 102 functions as the gate electrode of the sWitching TFT 
111. A part of a second gate signal line 103 (103a, 1031)) 
functions as the gate electrode of the erasing TFT 112. In 
addition, the driving TFT 110 is connected to a ?rst electrode 
130 (130a, 130b, 1300) of the light emitting element through 
a conductive layer 121 (121a, 1211)) Which is formed on the 
same layer as the source signal line 101. Being not shoWn in 
FIG. 1, a bank having an opening portion is formed so as to 
expose the ?rst electrode 130 of the light emitting element, 
an electroluminescent layer, and a second electrode of the 
light emitting element. An overlapping area of the ?rst 
electrode 130 of the light emitting element, the electrolu 
minescent layer and the second electrode of the light emit 
ting element functions as the light emitting element. 

[0048] In FIG. 9, reference numeral 51 denotes a current 
supply line, 52 denotes a source signal line, 53 denotes a ?rst 
electrode of a light emitting element, 54 denotes the light 
emitting element, 55 denotes a semiconductor layer, 56 
denotes a gate electrode, 57 denotes a bank, 58 and 59 
denote insulating layers, 60 denotes a protective ?lm, and 61 
denotes a second electrode of the light emitting element. 

[0049] FIG. 2 shoWs a circuit con?guration of the pixel 
portion shoWn in this embodiment mode. In this embodi 
ment mode, a driving TFT 210, a sWitching TFT 211, and an 
erasing TFT 212 are provided, hoWever, a circuit con?gu 
ration comprising only the driving TFT 210 and the sWitch 
ing TFT 211, or a circuit con?guration comprising other TFT 
or Wiring may be applied. That is, the circuit con?guration 
of the invention is not limited to the one shoWn in this 
embodiment mode. 

[0050] Furthermore, a thin ?lm transistor (TFT) is used in 
this embodiment mode, hoWever, a transistor fabricated by 
using a silicon Wafer of bulk or an SOI (Silicon On Insu 
lator) may also be used. As the structure of the transistor, 
both a single gate structure and a multi-gate structure in 
Which a plurality of gates are provided may be employed. A 
top gate structure and a bottom gate structure may be 
employed as Well. 

[0051] By applying the invention, the Width of a current 
supply line can be increased by using e?iciently the upper 
part or the loWer part of a surface occupied by a source 
signal line, and a voltage drop in the current supply line can 
be suppressed. Consequently, particularly in a display device 
of a loWer surface emitting type or a dual emitting type, the 
decrease in the aperture ratio due to the increase in the Width 
of the current supply line can be suppressed as less as 
possible. As a result, a display device can be fabricated 
having little display unevenness due to a voltage drop and 
capable of displaying With high-de?nition. In addition, as 
the source signal line and the current supply line are formed 
on different layers, short circuit generated betWeen the 
source signal line and the current supply line can be reduced 
and a display device With high image quality can be fabri 
cated. The productive yield of a display device is enhanced. 
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Embodiment Mode 2 

[0052] An embodiment mode of the invention Will be 
explained With reference to FIG. 3. 

[0053] FIG. 3 is a top plan vieW of a pixel portion of a 
display device to Which the invention is applied. FIG. 10 is 
a cross-sectional vieW cutting along a line A-A' of FIG. 3. 

[0054] In FIG. 3, a source signal line 301 (301a, 3011)) as 
a Wiring for transmitting a video signal and a current supply 
line 305 (305a, 3051)) as a Wiring for supplying a current to 
a light emitting element are provided. The source signal line 
301 and the current supply line 305 are formed on the same 
layer and extend parallel to each other. In addition, above the 
source signal line 301 and the current supply line 305, a 
Wiring 304 is formed With an insulating layer interposed 
therebetWeen. The Wiring 304 extends parallel to the source 
signal line 301 or the current supply line 305. The Wiring 
304 and the current supply line 305 are connected to each 
other through a contact hole. Note that, in this embodiment 
mode, a part of the source signal line 301 and the entire 
current supply line 305 are overlapped With the Wiring 304. 
HoWever, a part of the source signal line 301 and a part of 
the current supply line 305 may be overlapped With the 
Wiring 304, or the entire source signal line 301 and the entire 
current supply line 305 may be overlapped With the Wiring 
304. In any case, the voltage drop in the current supply line 
305 can be suppressed by the Wiring 304 Which is provided 
by using the upper part of the current supply line 305 and 
connected to the current supply line 305. Further, in this 
embodiment mode, the Wiring 304 is provided over the 
source signal line 301 and the current supply line 305, 
though the invention is not limited to this structure, and the 
Wiring 304 may be provided under the source signal line 301 
and the current supply line 305. 

[0055] In addition to the source signal line 301 and the 
current supply line 305, a driving TFT 310 for determining 
Whether the light emitting element emits light or not accord 
ing to a video signal, a sWitching TFT 311 for controlling the 
input of the video signal, and an erasing TFT 312 for making 
the light emitting element in a non-light emitting state 
regardless of the video signal are provided in the pixel 
portion. 
[0056] In FIG. 10, reference numeral 30 denotes a current 
supply line, 31 denotes a Wiring, 32 denotes a source signal 
line, 33 denotes a ?rst electrode of a light emitting element, 
34 denotes the light emitting element, 35 denotes a semi 
conductor layer, 36 denotes a gate electrode, 37 denotes a 
bank, 38 and 39 denote insulating layers, 40 denotes a 
protective ?lm, and 41 denotes a second electrode of the 
light emitting element. 

[0057] In this embodiment mode, a part of a ?rst gate 
signal line 302 functions as the gate electrode of the sWitch 
ing TFT 311. A part of a second gate signal line 303 
functions as the gate electrode of the erasing TFT 312. In 
addition, the driving TFT 310 is connected to a ?rst elec 
trode 330 (33011, 330b, 3300) of the light emitting element 
through a conductive layer 321 (321a, 3211)) Which is 
formed on the same layer as the source signal line 301. 
Being not shoWn in FIG. 3, a bank having an opening 
portion formed so as to expose the ?rst electrode 330 of the 
light emitting element, an electroluminescent layer, and a 
second electrode of the light emitting element are formed. 
An overlapping area of the ?rst electrode 330 of the light 
emitting element, the electroluminescent layer and the sec 
ond electrode of the light emitting element functions as the 
light emitting element. 
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[0058] FIG. 2 shows a circuit con?guration of the pixel 
portion shoWn in this embodiment mode. Although the 
driving TFT 210, the sWitching TFT 211, and the erasing 
TFT 212 are provided in this embodiment, hoWever, the 
circuit con?guration comprising only the driving TFT 210 
and the sWitching TFT 211, or the circuit con?guration 
comprising other TFT or Wiring may also be applied. That 
is, the circuit con?guration of the invention is not limited to 
the one shoWn in this embodiment mode. 

[0059] Furthermore, a thin ?lm transistor (TFT) is used in 
this embodiment mode, hoWever, a transistor fabricated by 
using a silicon Wafer of bulk or an SOI (Silicon On Insu 
lator) may also be used. As the structure of the transistor, 
both a single gate structure and a multi-gate structure in 
Which a plurality of gates are provided may be employed. A 
top gate structure and a bottom gate structure may be 
employed as Well. 

[0060] By applying the invention, the Width of a current 
supply line can be increased by using e?iciently the upper 
part or the loWer part of a surface occupied by the source 
signal line and a voltage drop in the current supply line can 
be suppressed. Consequently, particularly in a display device 
of a loWer surface emitting type or a dual emitting type, the 
decrease in the aperture ratio due to the increase in the Width 
of the current supply line can be suppressed as less as 
possible. As a result, a display device can be fabricated 
having little display unevenness due to a voltage drop and 
capable of displaying With high-de?nition. 

Embodiment Mode 3 

[0061] In each of the display devices shoWn in Embodi 
ment Mode l and Embodiment Mode 2, the current supply 
line 104 or the Wiring 305 are provided on the same layer as 
the ?rst electrode 130 or 330 of the light emitting element 
respectively. 
[0062] HoWever, the structure of the display device of the 
invention is not limited to this, the ?rst electrode 130 or 330 
of the light emitting element may be provided over the 
current supply line 104 or the Wiring 305 respectively With 
an insulating layer interposed therebetWeen. With such a 
structure, particularly in a display device of a upper surface 
emitting type, the opening part can be designed With more 
?exibility and the aperture ratio is improved. 

[0063] In addition, in the fabricating process of a display 
device, a ?attening process after the formation of a trans 
parent conductive layer for forming the ?rst electrodes 130 
and 330 of the light emitting element may be simpli?ed. 

Embodiment l 

[0064] In this embodiment, a con?guration and a driving 
method of a pixel portion of a display device to Which the 
invention applied Will be explained. 

[0065] In FIG. 4, a source signal line 701 (701a, 7011)) as 
a Wiring for transmitting a video signal and a current supply 
line 704 (704a, 7041)) as a Wiring for supplying a current to 
a light emitting element are provided. The source signal line 
701 and the current supply line 704 are formed on different 
layers With an insulating layer interposed therebetWeen to 
overlap With each other and extend parallel to each other. A 
poWer supply line 705 is provided on the same layer as the 
source signal line 701 and extends parallel to the source 
signal line 701. The entire of the source signal line 701 and 
the poWer supply line 705 overlap With the current supply 
line 704. The current supply line 704 With enough long 
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Width and less voltage drop is formed by using the upper part 
of the source signal line 701 and the poWer supply line 705. 

[0066] In this embodiment, the current supply line 704 is 
provided under the source signal line 701 and the poWer 
supply line 705, hoWever, the invention is not limited to this 
structure, and the current supply line 704 may be provided 
over the source signal line 701. The current supply line 704 
may be overlapped With only a part of the source signal line 
701 or the poWer supply line 705. 

[0067] In addition to the source signal line 701 and the 
current supply line 704, a current controlling TFT 711 for 
determining a current value ?oWing to the light emitting 
element, a driving TFT 710 for determining Whether the 
light emitting element emits light or not according to a video 
signal, a sWitching TFT 712 for controlling the input of the 
video signal, and an erasing TFT 713 for making the light 
emitting element in a non-light emitting state regardless of 
the video signal are provided in the pixel portion. The 
current controlling TFT 711 is formed so that the L/W 
(channel length/channel Width) is larger than the one of the 
driving TFT 710 and an active layer has crooked shape. 

[0068] FIG. 11 is a cross-sectional vieW cutting along a 
line A-A' of FIG. 4. In FIG. 11, insulating layers 18 and 19 
are formed With an organic ?lm. A nitride ?lm formed by 
sputtering is provided on the insulating layer 18. Note that, 
the insulating layers 18 and 19 may be formed With an 
inorganic ?lm such as a silicon oxide ?lm as Well as the 
organic ?lm. 

[0069] The source signal line 701 is connected to the 
sWitching TFT 712 through a conductive layer 720 (720a, 
7201)) Which is formed on the same layer as the current 
supply line 704. A part of a ?rst gate signal line 702 
functions as the gate electrode of the sWitching TFT 712. A 
part of a second gate signal line 703 functions as the gate 
electrode of the erasing TFT 713. Further, the poWer supply 
line 705 is connected to the gate electrode of the current 
controlling TFT 711. The current controlling TFT 711 is 
connected to a ?rst electrode 730 (73011, 730b, 7300) of the 
light emitting element through a conductive layer 720 Which 
is formed on the same layer as the source signal line 701. 
The ?rst electrode 730 of the light emitting element and the 
current supply line 701 are formed on the same layer. Being 
not shoWn in FIG. 4, a bank having an opening portion 
formed so as to expose the ?rst electrode 730 of the light 
emitting element, an electroluminescent layer, and a cathode 
are formed. An overlapping area of the ?rst electrode 730 of 
the light emitting element, the electroluminescent layer and 
the second electrode of the light emitting element functions 
as the light emitting element. 

[0070] In FIG. 11, reference numeral 10 denotes a current 
supply line, 11 denotes a poWer supply line, 12 denotes a 
source signal line, 13 denotes a ?rst electrode of a light 
emitting element, 14 denotes the light emitting element, 15 
denotes a semiconductor layer, 16 denotes a gate electrode, 
17 denotes a bank, 18 and 19 denote insulating layers, 20 
denotes a protective ?lm, and 21 denotes a second electrode 
of the light emitting element. 

[0071] FIG. 5 shoWs a circuit con?guration of the pixel 
portion shoWn in this embodiment. 

[0072] In FIG. 5, a p-channel transistor is used for a 
driving TFT 811 and a current controlling TFT 810, and the 
drain of the current controlling TFT 810 and an anode of a 
light emitting element 840 are connected to each other. In 
this embodiment, the ?rst electrode 730 of the light emitting 
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element functions as an anode and the second electrode of 
the light emitting element functions as a cathode. On the 
other hand, in the case Where an n-channel TFT is used for 
the driving TFT 811 and the current controlling TFT 810, the 
source of the current controlling TFT 810 and a cathode of 
the light emitting element 840 are connected to each other. 
In this case, the ?rst electrode 730 of the light emitting 
element functions as a cathode and the second electrode of 
the light emitting element functions as an anode. 

[0073] A driving method of the pixel shoWn in FIG. 5 Will 
be explained next. The operation of the pixel shoWn in FIG. 
5 can be explained by dividing into a Writing period and a 
holding period. Firstly, a ?rst gate signal line 802 is selected 
in the Writing period, thereby turning on a sWitching TFT 
812 Whose gate is connected to the ?rst gate signal line 802. 
Then a video signal inputted to a source signal line 801 is 
inputted to the gate of the driving TFT 811 through the 
sWitching TFT 812. Note that, the current controlling TFT 
810 is alWays turned on as the gate is connected to a poWer 
supply line 805. 

[0074] In the case Where the driving TFT 811 is turned on 
by a video signal, a current is supplied to the light emitting 
element 840 through the current supply line 804. In this 
embodiment, the driving TFT 811 operates in a linear region, 
and a current ?oWing to the light emitting element 840 is 
determined according to voltage-current characteristics of 
the current controlling TFT 810 Which operates in a satu 
ration region and the light emitting element 840. The light 
emitting element 840 emits light With the brightness corre 
sponding to the supplied current. 

[0075] In the case Where the current controlling TFT 810 
is turned off by a video signal, no current is supplied to the 
light emitting element 840 and the light emitting element 
840 does not emit light. 

[0076] Secondly, in a holding period, the sWitching TFT 
812 is turned off by controlling a potential of the ?rst gate 
signal line 802 and a potential of the video signal Which has 
been Written in the Writing period is held. In the case Where 
the driving TFT 811 is turned on in the Writing period, a 
current supplied to the light emitting element 840 is kept as 
the potential of the video signal is held in a capacitor 814. 
On the other hand, in the case Where the driving TFT 811 is 
turned off in the Writing period, a current is not supplied to 
the light emitting element 840. Note that, although the 
capacitor 814 is provided in a circuit in this embodiment, a 
circuit Without capacitor is also possible. 

[0077] In an erasing period, a second gate signal line 803 
is selected and an erasing TFT 813 is turned on to apply a 
potential of the current supply line 804 to the gate of the 
driving TFT 811 through the erasing TFT 813. Conse 
quently, the driving TFT 811 is turned off, so that a com 
pulsive state in Which a current is not supplied to the light 
emitting element 840 can be produced. 

[0078] In the above-mentioned con?guration, the current 
controlling TFT 810 operates in a saturation region. There 
fore, the variation of a drain current of the current control 
ling TFT 810 is small against the variation of a voltage 
betWeen the source and the drain of the current controlling 
TFT 810, and a current ?oWing to the light emitting element 
840 is less sensitive to a slight change in a voltage betWeen 
the gate and the source of the driving TFT 811 (V gs). The 
current ?oWing to the light emitting element 840 is deter 
mined by the current controlling TFT 810 Which operates in 
a saturation region. Therefore, it realiZes no in?uence on the 

Jan. 17, 2008 

current ?oWing to the light emitting element 840 Without 
increasing the capacitance of a capacitor 814 provided 
betWeen the gate and the source of the current controlling 
TFT 810 and suppressing an OFF current of the sWitching 
TFT 812 to loW. The current ?oWing to the light emitting 
element 840 is also not sensitive to the parasitic capacitance 
in the gate of the driving TFT 811. As a result, the brightness 
variation due to the variation in characteristics of TFTs and 
the like is reduced and display unevenness can be reduced. 

[0079] As for the light emitting element 840, the ?rst 
electrode 730 and the second electrode are formed With a 
transparent conductive layer in this embodiment. Therefore, 
a light can be received from both sides, the upper surface and 
the loWer surface (the side on Which the TFT is formed is 
referred to as the loWer surface, and the opposite side thereof 
is referred to as the upper surface With the electrolumines 
cent layer interposed therebetWeen). Note that, the display 
device of the invention is not limited to this structure, the 
structure of receiving a light from either the upper surface or 
the loWer surface may be applied. 

[0080] By applying the invention, the Width of the current 
supply line can be increased by using the loWer part of a 
surface occupied by the source signal line and the poWer 
supply line and a voltage drop in the current supply line can 
be suppressed. Consequently, in a display device of receiv 
ing a light from a loWer surface such as the one shoWn in this 
embodiment, the decrease in the aperture ratio due to the 
increase in the Width of the current supply line can be 
suppressed as less as possible. As a result, a display device 
can be fabricated having little display unevenness due to a 
voltage drop and capable of displaying With high-de?nition. 
In addition, by applying a circuit con?guration shoWn in this 
embodiment, display unevenness due to the variation in 
characteristics of TFTs can be suppressed and a display 
image With high quality is achieved. 

Embodiment 2 

[0081] In this embodiment, a structure and a driving 
method of an active matrix display device comprising the 
pixel portion shoWn in Embodiment 1 Will be explained. 

[0082] A block diagram of an external circuit and a 
schematic diagram of a panel are shoWn in FIG. 6. 

[0083] As shoWn in FIG. 6, the active matrix display 
device to Which the present invention is applied comprises 
an external circuit 3004 and a panel 3010. The external 
circuit 3004 comprises an A/D converter 3001, a poWer 
supply portion 3002, and a signal generating portion 3003. 
In the A/D converter 3001, an analog video data signal is 
converted into a digital video data signal to supply it to a 
signal driver circuit 3006. In the poWer supply portion 3002, 
poWer sources each of Which has a desired voltage value are 
generated by poWer sources supplied from a battery or a 
socket and supplied to the signal driver circuit 3006, a scan 
driver circuit 3007, an OLED element 3011, the signal 
generating portion 3003 and the like. The poWer source, the 
video signal, a synchronous signal and the like are inputted 
to the signal generating portion 3003 and each signal is 
converted, and a clock signal and the like for driving the 
signal driver circuit 3006 and the scan driver circuit 3007 are 
generated therein. 

[0084] The signals and the poWer sources from the exter 
nal circuit 3004 are inputted to an internal circuit and the like 
from an FPC connection portion 3005 Within a panel 
through an FPC. 
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[0085] The panel 3010 comprises the FPC connection 
portion 3005 and the internal circuit, Which are disposed on 
a grass substrate 3008, and the OLED element 3011. The 
internal circuit comprises the signal driver circuit 3006, the 
scan driver circuit 3007, and a pixel portion 3009. Although 
the pixel described in Embodiment Mode l is applied to the 
one in FIG. 6 as an example, any one of pixel con?gurations 
described in embodiment modes of the invention may be 
applied to the pixel portion 3009. 

[0086] The pixel portion 3009 is disposed in the center of 
the substrate, and the signal driver circuit 3006 and the scan 
driver circuit 3007 are disposed around the pixel portion 
3009. A plurality of the OLED elements 3011 and a counter 
electrode of the light emitting elements are formed over the 
Whole surface of the pixel portion 3009. 

[0087] A block diagram of the signal driver circuit 3006 is 
shoWn in FIG. 7 in more details. 

[0088] The signal driver circuit 3006 comprises a shift 
register 4002 Which is composed of plural stages of D 
?ip-?ops 4001, data latch circuits 4003, latch circuits 4004, 
level shifters 4005, and buffers 4006 and the like. 

[0089] Signals to be inputted to the signal driver circuit 
3006 are a clock signal (S-CK), an inverted clock signal 
(S-CKB), a start pulse (S-SP), a digital video signal (DATA), 
and a latch pulse (LatchPulse). 

[0090] First, the shift register 4002 outputs a sampling 
pulse sequentially in timing With the clock signal, the 
inverted clock signal, and the start pulse. The sampling pulse 
is inputted to the data latch circuit 4003, Where the digital 
video signal is taken in and held in response to the input of 
the sampling pulse. This operation is conducted in order 
starting from the ?rst column. 

[0091] After the digital video signal is held in the data 
latch circuit 4003 at the last column, the latch pulse is 
inputted during the horiZontal retrace period to transmit the 
digital video signals held in the data latch circuits 4003 to 
the latch circuits 4004 simultaneously. Then, the digital 
video signal is level-shifted by the level shifter 4005 and 
recti?ed by the buffer 4006 before being outputted simul 
taneously to signal lines S1 to Sn. Accompanied by this 
output, H level/L level is inputted to a pixel in a roW selected 
by the scan driver circuit 3007 to control Whether the OLED 
element 3011 emits light or not. 

[0092] The active matrix display device shoWn in this 
embodiment comprises the panel 3010 and the external 
circuit 3004 Which are provided separately. The panel and 
the external circuit may be integrally formed on the same 
substrate. In addition, the OLED element is used in the 
display device, hoWever, another light emitting element may 
be used as Well as the OLED element in a light emitting 
device. The level shifter 4005 and the buffer 4006 are not 
necessarily provided in the signal driver circuit 3006. 

Embodiment 3 

[0093] Electronic apparatuses to Which the present inven 
tion is applied Will be explained in this embodiment. A 
display device using the invention realiZes display With high 
quality images and high-de?nition by being mounted on 
various electronic apparatuses. In addition, it can be 
mounted on small electronic apparatuses such as a mobile 
phone as Well as on a large display device such as a 
television. 
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[0094] FIG. 8A is a display device Which includes a 
housing 5501, a support base 5502, and a display portion 
5503. The invention is applicable to a display device having 
the display portion 5503. 

[0095] FIG. 8B is a video camera Which includes a body 
5511, a display portion 5512, a sound input portion 5513, 
operation sWitches 5514, a battery 5515, and an image 
receiving portion 5516. 

[0096] FIG. 8C is a notebook personal computer to Which 
the invention is applied and Which includes a body 5501, a 
housing 5502, a display portion 5503, and a keyboard 5504. 

[0097] FIG. 8D is a personal data assistant (PDA) to Which 
the invention is applied. A body 5531 includes a display 
portion 5532, an external interface 5535, operation buttons 
5534 and the like. In addition, a stylus 5532 is provided as 
an attachment for the operation. 

[0098] FIG. 8E is a digital camera Which includes a body 
5551, a display portion (A) 5552, an eye contacting portion 
5553, an operation sWitch 5554, a display portion (B) 5555, 
and a battery 5556. 

[0099] FIG. 8F is a mobile phone to Which the invention 
is applied. A body 5561 includes a display portion 5564, a 
sound output portion 5562, operation sWitches 5565, and an 
antenna 5566. 

What is claimed is: 
1. A display device comprising: 

a video signal line; 

a current supply line arranged in parallel With the video 
signal line; 

a third line arranged in parallel With the current supply 
line; and 

an insulating layer betWeen the third line and at least one 
of the video signal line and the current supply line, 

Wherein the third line overlaps the at least one of the video 
signal line and the current supply line at least partly. 

2. The display device according to claim 1, Wherein a 
pixel electrode is formed on the same layer as at least one of 
the video signal line, the current supply line and the third 
line. 

3. The display device according to claim 1, Wherein the 
video signal line is formed on the same layer as the current 
supply line. 

4. A display device comprising: 

a ?rst video signal line; 

a second video signal line arranged in parallel With the 
?rst video signal line; 

a current supply line arranged in parallel With the ?rst 
video signal line; 

a pixel electrode; 

a driving transistor electrically connected betWeen the 
current supply line and the pixel electrode; 

a sWitching transistor electrically connected to the ?rst 
video signal line, and to the driving transistor, 

a third line arranged in parallel With the current supply 
line; and 
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an insulating layer between the third line and at least one 
of the second video signal line and the current supply 
line; 

Wherein the third line overlaps the at least one of the 
second video signal line and the current supply line at 
least partly. 

5. The display device according to claim 4, Wherein an 
erasing transistor electrically connected betWeen a source 
region of the driving transistor and a gate electrode of the 
driving transistor. 

6. The display device according to claim 4, Wherein the 
pixel electrode is formed on the same layer as at least one of 
the ?rst video signal line, the second video signal line, the 
current supply line and the third line. 

7. The display device according to claim 4, Wherein the 
?rst video signal line and the second video signal line are 
formed on the same layer as the current supply line. 

8. A display device comprising: 

a video signal line; 

a current supply line arranged in parallel With the video 
signal line; 

a third line arranged in parallel With the current supply 
line; and 

an insulating layer betWeen the third line and at least one 
of the video signal line and the current supply line, 

Wherein the third line overlaps the at least one of the video 
signal line and the current supply line at least partly, 
and 

Wherein the third line suppresses a voltage drop in the 
current supply line. 

9. The display device according to claim 8, Wherein a 
pixel electrode is formed on the same layer as at least one of 
the video signal line, the current supply line and the third 
line. 

10. The display device according to claim 8, Wherein the 
video signal line is formed on the same layer as the current 
supply line. 

11. The display device according to claims 8, Wherein the 
third line and the current supply line are connected to each 
other through a plurality of contact holes. 

12. A display device comprising: 

a ?rst video signal line; 

a second video signal line arranged in parallel With the 
?rst video signal line; 

a current supply line arranged in parallel With the ?rst 
video signal line; 

a pixel electrode; 

a driving transistor electrically connected betWeen the 
current supply line and the pixel electrode; 

a sWitching transistor electrically connected to the ?rst 
video signal line, and to the driving transistor, 

a third line arranged in parallel With the current supply 
line; and 

an insulating layer betWeen the third line and at least one 
of the second video signal line and the current supply 
line; 
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Wherein the third line overlaps the at least one of the 
second video signal line and the current supply line at 
least partly, and 

Wherein the third line suppresses a voltage drop in the 
current supply line. 

13. The display device according to claim 12, Wherein an 
erasing transistor electrically connected betWeen a source 
region of the driving transistor and a gate electrode of the 
driving transistor. 

14. The display device according to claim 12, Wherein the 
pixel electrode is formed on the same layer as at least one of 
the ?rst video signal line, the second video signal line, the 
current supply line and the third line. 

15. The display device according to claim 12, Wherein the 
?rst video signal line and the second video signal line are 
formed on the same layer as the current supply line. 

16. The display device according to claims 12, Wherein 
the third line and the current supply line are connected to 
each other through a plurality of contact holes. 

17. A display device comprising: 

a video signal line; 

a current supply line arranged in parallel With the video 
signal line; 

a third line arranged in parallel With the current supply 
line; and 

an insulating layer betWeen the third line and at least one 
of the video signal line and the current supply line, 

Wherein the third line overlaps the at least one of the video 
signal line and the current supply line at least partly, 
and 

Wherein the third line is poWer supply line. 
18. The display device according to claim 17, Wherein a 

pixel electrode is formed on the same layer as at least one of 
the video signal line, the current supply line and the third 
line. 

19. The display device according to claim 17, Wherein the 
video signal line is formed on the same layer as the current 
supply line. 

20. A display device comprising: 

a ?rst video signal line; 

a second video signal line arranged in parallel With the 
?rst video signal line; 

a current supply line arranged in parallel With the ?rst 
video signal line; 

a pixel electrode; 

a driving transistor electrically connected betWeen the 
current supply line and the pixel electrode; 

a sWitching transistor electrically connected to the ?rst 
video signal line, and to the driving transistor, 

a third line arranged in parallel With the current supply 
line; and 

an insulating layer betWeen the third line and at least one 
of the second video signal line and the current supply 
line; 
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wherein the third line overlaps the at least one of the 
second video signal line and the current supply line at 
least partly, and 

Wherein the third line is power supply line. 
21. The display device according to claim 20, Wherein an 

erasing transistor electrically connected betWeen a source 
region of the driving transistor and a gate electrode of the 
driving transistor. 

22. The display device according to claim 20, Wherein the 
pixel electrode is formed on the same layer as at least one of 
the ?rst video signal line, the second video signal line, the 
current supply line and the third line. 
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23. The display device according to claim 20, Wherein the 
?rst video signal line and the second video signal line are 
formed on the same layer as the current supply line. 

24. The display device according to claims 20, further 
comprising: 

a current control transistor electrically connected to the 
driving transistor betWeen the current supply line and 
the pixel electrode, 

Wherein the third line is electrically connected to a gate 
electrode of the current control transistor. 

* * * * * 


